Importin-7 mediates glucocorticoid receptor nuclear import and is impaired by oxidative stress, leading to glucocorticoid insensitivity.
Some patients with severe inflammatory disease fail to respond to glucocorticoids, and oxidative stress contributes to this insensitivity. Importin receptors are associated with nuclear translocation of the glucocorticoid receptor (GR), which is essential for glucocorticoid function. We hypothesized that importin-7 is central to GR nuclear translocation and glucocorticoid sensitivity. We investigated the effects of importin-7 siRNA on fluticasone propionate (FP)-induced GR nuclear localization and suppression of IL-1β-induced CXCL8 and the effects of hydrogen peroxide (H2O2) plus IL-1β costimulation on importin-7 expression, function, and glucocorticoid responsiveness in a human macrophagecell line (U937). H2O2 significantly reduced FP-induced GR nuclear localization (3.4±0.51- vs. 5.7±0.85-fold increase, P<0.05) and suppression of IL-1β-induced CXCL8 (62.3±2.3 vs. 85.1±7.0%, P<0.05). Knockdown of importin-7 by 38.4 ± 11.5% (compared with control siRNA) significantly reduced FP-mediated GR nuclear localization (3.5±0.5- vs. 5.7±0.85-fold increase, P<0.05) and suppression of IL-1β-induced CXCL8 expression (40.2±16.1 vs. 68.4±3.0%, P<0.05). H2O2 plus IL-1β had no direct effect on importin-7 but caused a significant loss (61.2±12.6% compared with baseline) of nuclear RanGTP, an essential cofactor for importin-7-mediated nuclear import of cargo proteins. The importin-7 complex is essential for glucocorticoid function, and the expression of its cofactor RanGTP is reduced during oxidative stress-induced glucocorticoid insensitivity.